EEE 2103 – ELECTROMAGNETIC FIELDS
COURSE OUTCOMES

At the end of the course a student will be able to:
	CO No.
	COURSE OUTCOMES

	CO 1
	To know the Basic knowledge on Coordinate systems, electrostatics, Magneto statics, Basic Laws, Maxwell's equations, Basic properties of materials

	CO 2
	Ability to calculate electric field and magnetic field for different charge configurations. illustrate Electrostatics and Magneto statics Boundary conditions

	CO 3
	To differentiate between Electrostatics and Magneto statics. To analyze energy stored in the electromagnetic fields by using the Electrostatics & Magneto statics knowledge.

	CO 4
	To know the concepts on time varying fields and get ability to calculate energy of electromagnetic wave by using EMF concepts


LESSON PLAN
Total number of periods: 70

Instruction delivery tools: Black board, power point, videos
	Unit
	Unit-1
	Unit-2
	Unit-3
	Unit-4
	Unit-5
	Review etc.
	Total

	Hours
	10
	18
	14
	14
	12
	02
	70


	TOPICS
	TEXT BOOK
	NO. OF PERIODS
	COs
	POs

	UNIT 1: Introduction (10 periods)

	Overview of syllabus
	
	1
	
	

	Scalar & vectors
	T1,T2
	1
	CO1
	a

	Vector Calculus
	T1,T2
	2
	CO1
	a

	Rectangular Coordinate System
	T1,T2
	2
	CO1
	c

	Cylindrical Coordinate System
	T1,T2
	2
	CO1
	c

	Spherical Coordinate System
	T1,T2
	2
	CO1
	c

	UNIT 2: Electrostatics (18 periods)

	Superposition, Coulomb’s Law,
	T1,T2
	1
	CO1
	a

	Electric Field of Different Charge Configurations using Coulomb’s Law and Superposition,
	T1,T2
	2
	CO1
	a

	Flux of a Vector, Field Lines, Gauss’s Law interms of E
	T1,T2
	2
	CO1
	a

	Applications of Gauss’s Law,
	T1,T2
	1
	CO1
	b

	Curl of the Electric Field, Electric Potential,
	T1,T2
	1
	CO1
	a

	Calculation of Electric Field Through Electric Potential for given Charge Configuration,
	T1,T2
	1
	CO2
	b

	Method of Images, Electric Dipoles, Polarization of Dielectrics,
	T1,T2
	1
	CO4
	a

	Bound Charges and Their Physical Interpretation, the Displacement Vector D
	T1,T2
	1
	CO1
	a

	Linear Dielectrics, Determination of Electric fields in the Presence of Linear Dielectrics by finding D,
	T1,T2
	1
	CO2
	a

	Electrostatic Boundary Conditions at a Charged Surface
	T1,T2
	2
	CO2
	b

	Continuity Equation, Basic Properties of Conductors in Electrostatic Fields,
	T1,T2
	1
	CO3
	a

	Capacitance, Poisson’s and Laplace’s Equations,
	T1,T2
	2
	CO3
	a

	Uniqueness Theorem, Examples on Laplace’s and Poisson’s equations.
	T1,T2
	2
	CO1
	a

	UNIT 3: Magnetic Fields and Lorentz force Law (14 periods)

	Magnetic field intensity H, Magnetic flux density B,
	T1,T2
	2
	CO1
	a

	Biot Savart’s law,
	T1,T2
	1
	CO1
	a

	Determination of Magnetic Field using Biot-Savart’s Law,
	T1,T2
	2
	CO1
	b

	Divergence and Curl of B,
	T1,T2
	1
	CO1
	b

	Ampere’s Law in Integral and Differential Form,
	T1,T2
	2
	CO1
	b

	Applications
	T1,T2
	1
	CO1
	b

	The Scalar and Vector Magnetic Potential,
	T1,T2
	2
	CO1
	a

	Calculation of Magnetic Field through the Vector Magnetic Potential for given Steady Current Configurations,
	T1,T2
	2
	CO2
	b

	Comparison of Electrostatics and Magnetostatics,
	T1,T2
	1
	CO3
	b

	Magnetostatic Boundary Conditions(assuming no magnetic polarizations)
	T1,T2
	2
	CO2
	b

	UNIT 4: The Magnetic Dipole (14 periods)

	Diamagnetism, Paramagnetism & Ferro Magnetism,
	T1,T2
	2
	CO3
	a

	Torques and Forces on Magnetic dipoles,
	T1,T2
	1
	CO3
	a,b

	Magnetization, Bound current,
	T1,T2
	1
	CO3,CO1
	a

	Physical Interpretation of Bound Currents, the H Vector,
	T1,T2
	1
	CO3
	a,b

	the Divergence and Curl of H ,
	T1,T2
	2
	CO1
	b

	Linear Magnetic Materials,
	T1,T2
	1
	CO3
	a

	Determination of Magnetic Fields in the Presence of Magnetic Materials by Finding H, EMF,
	T1,T2
	2
	CO3,CO1
	a,b

	Ohm’s Law, Motional EMF, Faraday’s Laws
	T1,T2
	1
	CO1
	a

	,Lenz’s law, Quasistatic Fields,
	T1,T2
	1
	CO1
	a

	Inductance and Energy in Magnetic Fields
	T1,T2
	2
	CO1,CO3
	a,b

	UNIT 5: Time Varying fields and Maxwell’s Equations (12 periods)

	Maxwell’s modification of Ampere’s Law,
	T1,T2
	2
	CO1
	a

	Maxwell’s Equations in any medium in terms of E & B and in terms of D,E,B & H,
	T1,T2
	2
	CO1,CO3
	a,b

	General Boundary Conditions,
	T1,T2
	1
	CO1
	b

	The Uniform Plane Wave, Maxwell’s Equations in Free Space,
	T1,T2
	2
	CO4
	a,b

	Plane Wave Propagation, Phase Velocity and Wave length,
	T1,T2
	2
	CO4
	a,b

	Intrinsic Impedance, Perfect Dielectrics,
	T1,T2
	1
	CO4
	a,b

	Attenuation, Phase and Propagation Constants,
	T1,T2
	1
	CO4
	a,b

	Poyinting Vector and Power Considerations.
	T1,T2
	1
	CO4
	a,b

	University questions / review /content beyond syllabus (7 periods)
	--
	2
	
	


